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Some observations 

Concerning the Bar of cope andThermoJcope , made and communica¬ 
ted by Doftor I, Wallis at Oxford, and Dr. I Beale 
at Yeovil in Somerfet, deliver d here according to the feveral 
dates, when they were imparted. 

Dr. Beale in thofe Letters of his dated Decemb. 18 . Dc- 
cemb. 29., 1669 , and fannar. 3, 16*1. 

H Aving not look’d upon my Barometer a long time, I did 
by meer chance caft my Eye on it upon Munday I a ft. De¬ 
cern. 13.1669. about one of the Clock p. m.; and juft thenl 
faw the Qriickfilver higher, than I dare pofitively affirme that 
it was ever finee I had it in my cuftody, viz. fince May 
1564. It was compleatly and apparently above half an inch 
more than thirty inches high. I called younger men to exam¬ 
ine it over and over very carefully , by a meafure, taken ex¬ 
actly from the ftandard-foot of London , both in Brafs and in Box, 
They meafuredit often from that time,which was Munday, and 
late in the night of that days then on Tuefday morning early * 
oft-times in the day, and late at Night: alfo fome part of Wed- 
nefday. In all which time, when it was loweft , it was ( as I 
faid at firft ) compleatly 30 i inches •, fometimes manifeftly high¬ 
er to the eigth or tenth part of a inch. 

For this Barofcope I have two Glafs-canes in one veftel of 
ftagnant Quickfilver. They are of equal length, not fully two 
inches higher, than the Mercury afcended, and no Bolt head 
to either of the Glaffes. 1 he one hath not been moved thefe 
two or three years, and hath a tin&ure of the Mercury cn the 
empty top 3 as from the fleams of the Mercury in fome hot Sum¬ 
mer > the other Glafs was placed there about a year and an half 
agoe. This hath no tinfture on the top. Both agreed in this 
Indication, as others affirme 5 but, to my Eye, in the latter 
Glafs the Quickfilver feemed to be fomething higher. 

The Weather was at firft difeovery very bright and clear-, a 
gentle froft, by the Suns heat melting. 1 he Air was very fi- 
lent, no wind ftirring, and the curious Wind-vane noting, that 
the wind was dire&ly in the Eaft all the firft day ( Decemb. 13 ■, ) 
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cm Decent. 14. the wind had afliort fwing from the North-m ft , 
and haftened again toward the E a fl , yet fo as to be Nerth-Eafl. 
During this agitation, or change or Winds, the Mercury def- 
cendeda little 5 and after, upon the refetling of the wind, the 
Mercury afcended alittle higher, than it had been the day be¬ 
fore. 

MyHoufe and Study, where I keep this Barofcope, is on 
the fide of an Hill 5 on the higher fide of this Country, as I 
guefs near a level with the Head of a River 3 which River, run¬ 
ning fl nvly. and falling into the Severne-fe a about 20. or 30. 
miles Weft-ward of Briflol , we cannot be very much above 
the level of the Sea. 


My Thermofcope, ftanding clofe by my faid Barometer, 
was at the juft hightof ordinary diftolving Weather. In the 
following dayes it was colder. Whether the late Summer- 
drought,or what elfe, might incline this Winter-air to have more 
than ordinary Weight, or a ftronger Spring, I muft refer to 
the confideration of the more skilful. And ifyou pleafe to give 
notice for a general Obfervation , what Springs do now moft 
fayle, or more abound in any Vertue, Quality, or Quantity, it 
may probably be inftru&ive for divers inferences 5 and particu¬ 
larly , it may give fome degree of indication, Whether the 
Springs proceed from the fall of Rain, or by Subterraneous paf- 
fages from the Seas,or by changcof Air into Water. 

But to returne to my Thermometer, I fhall give you fur¬ 
ther notice, that on Decetnb. 26. 1 669. in the Morning, the 
Weather was colderthan ever I found it, fince I could take it 


by the meafure of a Thermometer, that is, fince thefe 5. or 6 . 
years. It was very cold and freziag quick fome dayes before, 
and ever fince: And yet in this time the Meicury hath fometimes 
fain moie than an Inch , without any other change of Weather, 

than fomeguftsof wind, fome fprink- 

;sr;r“ Mm of snow * « w «..«> 

farce enough to cover the ground 5 and 
fome abatements of Cold more efpeciaily when the Sun was 


up. 

I have eomined my i-fhmtrh from May 28. 1664. till 
now : In all which time I find it not remark’d for any fuch de- 
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greeof Cold, as hath been, fince chriflma* began, and conn » 
Hues every Night and Morning to this very day of Decemb. 29^ 
though the extremeft was, as hath been faid, on Decemb. 2 6. 
To note this degree of Cold more particularly, I muft acquaint 
you, that in my ftanch Thermometer on the faid 26 of De¬ 
cember , the Liquor was at three inches and an half. This morn¬ 
ing ( Decemb. 29,) and one or two other mornings it was at three. 
inches and three quarters. Moft other times of thefe Cold days. 
Morning and Evening, it was at the height of four inches, in 
ordinary Brifk Frofis it is at /even inches. Yet here I 
muft obferve, that fometimes the Froft diftolves, w’ en it 
is at the7th figure, and fometimes I find it at the 8th figure in 
a fmart froft: Whether the Winds, which come not to the 
Thermometer, may caufe this difference, orwhatelfe, I know 
not. Buc to proceed, ’tis warm May -wear her, when ’tis at the 
10th figure, and ’tis not much above the i 2 th figure in the hot¬ 
ted weather of fune, fuly. and Augufi. Tocompare with for¬ 
mer Winters, the loweft mark is upon Decemb. 17. 1665 > and 
then it was at the height of five inches and an half. And in 
Decemb. 31. 1 666, it was about the fame height; and there! 
find thefe words; Very cold, above all efthis year, hitherto. Nei¬ 
ther do I find any note fo low, till this prefent, which is ccnfi- 
derably lower. 

I think it remarkable, that the 7th Inch, and fometimes the 
8th in my Thermometer fhould abide Freezing, and the Froft 
incyeafe, till the Liquor defeended 4! inches; and yet, that it 
fhould not afeend from the 8th inch more, than4' inches in 
our hotteft Summer, being hungin thefame place within 18 
inches of the Glafs-window, facing the North-we ft, and in a lit¬ 
tle Writing-room, in the fecond row of Buildings. But now I 
am ftrongly perfwaded, that the degrees of Heat and Cold are 
not exa&ly indicated by the inclofed Spirit of Wine : For, when 
the Snow melted, and the Froft was firft diflolved without Sun'? 
fhine, the Liquor was not above the height of five inches and 
an half. Poffibly it retains Lome part of the Cold a while after 
the ambient Air becomes more tepid. 


St 


Ppppp 



(n 16 ) 


So fan Dr, Be ale s What Dr. Wallis was p leafed to impart 
on this Suhjetf , was written January 7. 17", 4/ Oxford, 
as fellows, 

C oncerning my Thermofcope and Barofcope (the former of 
which is known to give accompt of the Temper of the 
Air, as to Heat and Cold $ the other, of its Weight % ) I have fome 
few particulars to add to the Observations, 1 fent you fome years 
agoe. 

The fir[l is, that, whereas I did then obferve, that in Hot 
weather the Quick-filver in tire Barofcope did ufe to rife obfer- 
vably, efpec ally inSun-fhine and the Heat of the day 5 which 
might feem to argue the Air to be thereby made heavier,(which/ 
find was the cafe of fome other Barofcopes as well as of mine, and 
put us to fome thoughts concerning the reafon of it j ) 1 do 
now find (having kept the fame Barometer, for the fpace of five 
years, unalter’d,) the cafe, for thefe two years laft part, to be 
fomewhat otherwife: And that in hot Sun-Ihiny weather the 
Quick-filver doth rather fubfide a little 5 and in extreme Cold 
and Frofty weather it rifeth. 

Which maketh me judge the Caufe of thefe contrary Ob'- 
fovations to be this, viz. That the Quick-filver, at its firft 
putting into the Tube or Barofcope, was not fo perfectly cleans’d 
from At, but that fome fmall quantity of it did remain, undif- 
cern'd, in the Quick-filver: Which latent particles of Air, 
though fo fmall as not to be at all difcernable to the eye by bub¬ 
bles, yet by the external heat (adding new ftrength, as it ufeth 
to do, to its Elafiick or Springy power) were fo much expanded 
as to give fomewhat a greater bulk to the fame quantity of 
Quick-filver, with which it was mingled, and confequently to 
make it rife fomewhat higher, as being fpecificaUy lighter (that 
is, having the fame weight in a larger dimenfion, or, in the fame 
dimenfions, a ltlfer weight; ) and, upon the recefsof the exter¬ 
nal heat, the Spring again blackening, the Air, being more com- 
prefs’d, buffer'd the Quick-filver to be again contracted into its 
former lefler Dimenfions, and fo to become heavier, and not to 
r.fe fo high as before, when it was hotter*. But now’, the Quick- 
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filver,having continued in the Tube for fiveyears and upwards > 
hath by its own weight cleanfed it felf better from that little Air 
that was inir ; and that Air, freed from its en-anglement with 
the Quick-filver, being got up into the void part of the Tube 
above the Quick-filver, doth ad contrary-wife, that is, when ;c 
is by Heat (upon the ftrengthening of its Spring) expanded, it 
prtfleth down-ward upon the Q^ick-filver, and doth a little de- 
prefs it -, and, on the contrary, when by Frofl or very Cold wea¬ 
ther this Air (by the abatement of its Spring) is contraded, the 
Quick-filver, freed from that prefiiire, rifeth a little. But the 
R ifing and Sinking on thisaccompt, (as well that fo merly,whea 
this Air was in the Quick-filver, as that now, when it is gotten 
above it,) is not very confiderable i hardly exceeding the twelfth 
part of an inch, or thereabout. 

This Accompt I thought not amifs to give you, becaufe it 
may poflibly keep your felf, or fome ethers who make ufe of 
Barofcopes, from being impos’d upon by fuch Obfervations 5 as 
if the Sun-ihining or Heat of the weather did make the Air 
heavier than before 5 whereas it fee ms to be but an accidental ope¬ 
ration upon that un-obferv’d Air latent in the Quick-filver. And 
I thought it the more neceffary to take notice of it, becaufe it is 
not fo eafily difeover’d, unlefs by keeping the Barofcope un¬ 
alter’d for a longer time, than ( perhaps) is done by fome of 
thofe, who make ufe of it 5 and, without which, I had not dif- 
cern'd it my felf. 

On thisoccafion, I (hall add another Accident, which I lately 
took notice of. Obferving in the late hard Froft , that the 
Quick-filver did not rife a little, at fuch time as, by reafon of the 
fierce freezing, / expeded it might 5 I did fufped ( as it prov’d 
to be,) that a little drop of water, (which was at firfl made 
ufe of for the cleanfing of the Quick-filver from the Air, and 
which hath ever fince remain’d on the top of the Quick-fi'ver 
within the Tube,) was frozen faft to the glafs, fo as to flop the 
Quick-filver from afeending: And, to try, whether it were fo 
or no , I did a little fiiake the Tube by moving it up and down, 
fo as to make the Quick-filver undulate. Whereupon I found 
the frozen drop of Water to keep its place, while the undula¬ 
ting Quick-filver did feveral times beat againft it. And, 
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(wh'ch is the thing, for which I mention it) the Noife upon 
thefe It nocks was not fuch adult noife, as Quick*filver or 
other Liquids ufe to make in the open Air, by dafhing a* 
gainft GLfsor Ice, or other fuch hard Bodies} but fuch a 
hard fmart noife, as hard Metals, ufe to make by knocking 
one againft the other 5 or, as if this Ice had been fo knock’d 
by a folid piece of Iron or other Metal of fuch a bignefs-. 
Which difference of noife from what would have been in the 
open Air (where the intermediate air muft fi r ft have been 
beat away, before the Quick-filver could ffrike the Ice, and 
thereby the ftroke of the liquid body obtunded or broken, ) 

I attribute to that voidnefs of Air, which was between the 
Ice and the diftant Quick-filver. And I remembrcd pre- 
fently, that the Honourable Mr. Beyle had formerly fhew’d 
me an Experiment, very like this, upon another occafion : 
which made me the readier to take notice of this ; and I 
did ic feveral dayes fucceffiv.ely. But when, by applying 
the heat of a Candle to the fide of the Glafs, I had melt¬ 
ed this Ice, I found (as I expedited) that within a little time 
the Quick-filver was rifen about a fixteen th part of an Inch 
above what it was before; which the freezing of the Water 
had till then hindred it from doing. 

My Thermofcope, or Sealed Weather-glafs , ( which , ha¬ 
ving no communication with the Open Air, and fo not being 
affedted with its Weight, gives accompt but of its Heat and 
Cold; / hath, this Taft Froft, been much lower than I ever 
have known it,upon five years conftant Obfervation. Which pro* 
ceedeth partly from the Extremity of the Cold, more than 
ordinary and partly from the inclofed Liquor ( being 
Spirit of Wine, tinged with Cochineal ,) growing lefs fpiritu* 
ous. 

It was firft made, in Beccmh, 1 664. In the Months of January, 
and of February following,, we had very fmart frofts, more 
cold than ordinary.-, whenyet the loweft mark, to which the li¬ 
quor did fubfide (in very hard frofts, and very cold wind ,) was 
at inches. 12 i: ( at which time, 14* was froft certain, and fome- 
timesat i^rnd at 15I •• )Theh g j tin Summer follow ng, 1665, 
was ufualfy at 20.24,2.2.,or thereabout; but in fome few very.hot-: 

dayes. 
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dayes, at 2f, 2 6, %6\ * (the whole height of the final Cylia? 
drickglafs, whofecavity was about j of an inch diameter, be¬ 
ing about 20. inches* betides a fmall Spherical bowl at the top, 
©t about of an inch diameter > and a bowl at the bottom , 
which contained the liquor, of about 2 inches diameter: the 
fpacs above the liquor being, atthefirft cOmpofure ofit,voyd 
of Air, favewhat it had out of the liquor, which,being warm 
at the firft putting in , fill'd the.whole cavity , while theClafs 
was hermetically fealed.) 

The Winter following , the liquor feem’dto remain much a- 
bou t the fame temper as in the next foregoing. For \w December, 
January , znd February had at 14' Froft certain * fometimes 
at 15. or higher 5 and the loweft, to which it did that winter 
defeend, nasi 2 The height, in the following Summer, 
1666. was ufually about 19,20,21.* the higheft of all , at 25, 

About the end of December 1 # 65 ,and the beginning of ^amary 
following, it was, in hard frofty weather, ac 12, 11, and once at 
10 ‘ ; the weather being very cold, and the liquor (it fhould feem) 
becoming forae-what lefs fpirituous, having evaporated fome of 
its-morefubtil parts into the voyd cavity: and it was Froft certain, 
that winter, about 13 j, (an inch lower than the years be¬ 
fore*) fome-times at i4,cn4l. The ufual height in Sum¬ 
mer following, 1667, was about 19,20,21, and the higheft 
at 24*. 

The Winter following* it was fcarcecertain froft at 13.} but 
yet forpetimes at 14,or a little higher: the loweft, to which it 
did defeend that winter, (being very mild after Chrift-mafs 
was at u. And the following Summer, i668,ufually about 18* 
19, 20* the higheft of all (the heat of that Summer being but 
very moderate,) at 22. 

The next Winter it was froft certain, abour12'; but fome¬ 
times, at 13. or higher ."the loweft of all, at iof. And in the 
Summerfollowing, 1669 , the higheft of all (being butacooii 
Summer)not much above 20 

But now this Chriftmas, 1669, though I find it to be froft 
certain, about 12;-, and fometimes at higher than 13 *yet hath; 
itxomefome-times lower than 8 * andparticularly Dec.emK.xS 
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in the morning, to 7! , and did not all that day come To high 
asS.inche'. Which being fo much lower,than ever it had been 
in any of the precedent years of my obfeivation, though it may 
in part be attributed to the dif-fpiriting of the liquor, ) et princi¬ 
pally to the extremity of the Cold. 

It hath ever fince been rifing, (but with fome defcent in the 
night-time,) and was on January i, when the froft feem’dfirft 
to relent, fomewhat higher than 9 5 and is this day , Januar. 7, 
about 13 1 . The Barofcope at 29 ; but for fome days before, it 
was about 28 \, (the weather having been windy and ra ny;) and 
foie was in thefroft, about Decemb, 25, but then continued to 
rife till about $amar, 2. to 2 ph, but had been Decemb. 13. at 
30*; which is the higheft, I have ever known it in my Baro¬ 
fcope; 27? being the loweft , that I have ever obferved it in, 
(Odtob. 26. 1665;) the molt ufual flight being about 29 , or 
fomewhat higher. 

But, though mine have been very rarely , and but very little, 
above 30,or lower than 28, (reckoning from the furface of the 
ftagnant Qtiickfilver •,) Yet in other places ( according to the 
difference of Airs) it may by others have been found either 
higher or lower : and fo likewife, according as rheQiiick filver, 
at the firft filling of the inverted Tube,was more or lels cleanfed 
of Air. For, a very little Air, left in the Quick-filver, and un- 
difcernable to the Eye, will, when it gets free of it, and remains 
in the voydfpace above the Quick-filver, fenfibly deprefs the 
Quick-filver: And in the mean time, ( before it fo gets free) will, 
upon heat of weather,make it fwell. 



